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EXECUTI VE SUMVARY

Geospatial data are features or objects that may
be positioned on the Earth’'s surface and the
associ ated attribute information. Pragmatically,
geospati al dat a are common Cor ps mappi ng
features, e.g., hydrographic and topographic
surveys, aerial photography, navigation charts,
and | and use, wetlands and real estate maps.

A Geospatial Information System (GIS) consists of
digital geospatial data along with the computer
har dwar e and sof t war e required to gener at e,
store, manage, and mani pul ate the data.

Geospati al data are an integral part of MVD
busi ness processes from project pl anni ng to
operations. Most products are devel oped wholly or
partly with geospatial data and systems, and many
routine tasks, from deciding when and where to
dredge the M ssissippi Ri ver to eval uati ng
wet |l ands i mpacts for a feasibility study, are
based on these data.

Wthin MvD about 25 million dollars are spent
annually to collect and manage geospatial data.
Mor eover, historic geospatial data holdings are
extensive and truly priceless. Sizeable capital
outl ays have been made in GIS hardware, software
and training. The crucial question is "Are these
m ssion-critical data and systems effectively
managed to achieve full benefits of the |arge GI S
invest ment ?"

While GIS is widely used in MVD, the GIS Sub-PAT
found that modern geospatial technol ogies are not
effectively employed throughout the organization.

Consequent |y, many potenti al benefits of the
| arge investment in GIS are not realized. Data
are typically cont ai ned in “stovepi pes”,
accessible to only a few specialists and not in
standard format . Furt her more, no cat al og of
geospati al dat a IS avail abl e for users to

determ ne what is avail able, how to obtain it, or
the data characteristics. Large quantities of



irreplaceable historic data are not in digital
format, are deteriorating, and are inaccessible

Mor eover, t here i's i nsufficient software and
har dwar e wi thin the organi zation to al l ow
efficient access and analysis of GIS data.

Clearly, Pt owi not be possible for MVD to
successfully compete as a world <class <civi
engi neering organi zation wi t hout automating

fundament al work tasks and business processes
with a modern GIS. Only with this technology can

the compl ex engi neering, econom c, and
environment al anal yses required t oday be
efficiently performed. Just as successful
i mpl ementati on of CADD technol ogy i ncreased
efficiency, GIS will lead to a more productive
organi zation. Effective and efficient collection,
management, and wutilization of GI'S, therefore,

must be a corporate goal.

To meet this goal, the GIS Sub-PAT makes the
foll owi ng summary recommendati ons. Det ai | ed
recommendati ons are in Section V.

1. Establish in each District & Di vi si on a
centralized Enterprise Geospati al I nformati on
System (GIYS) in Tri-Services Spati al Dat a
St andard (TSSDS) format with Oracle as the
relational dat abase software. Devel opment of

the Enterprise Gl S woul d begin followi ng
approval of I mplementation Pl an.

2. Devel op an I mplementation Plan, as required by
ER 1110-1-8156, by March 31, 2000 in each
District & Division for building and managi ng
the Enterprise GIS, putting geospatial data on

the deskt op, and i mpl ementing rel at ed Gl S
initiatives contained in the Recommendations
Section. These pl ans woul d be subj ect to

approval by the RMB/ BOD.

3. Establish (if not already done), empower, and
fund the GI'S Technical and Oversight Committees
required by ER 1110-1-8156 in each District &
Division not l|ater than 1 July 1999 to devel op
| mpl ement ati on Pl ans and coordi nate the



management and utilization of Gl S. The
Oversi ght Commi ttees shoul d be directly
accountable to the RMB/BOD for developing and
executing I mplementation Plans and this effort
should be made a CMR i ndicator.

. I mmedi ately I ncrease benefits of Gl S by
deploying low-cost GIS data viewers and web
applications on the desktop, training users
t hroughout the organi zation on Gl S, and
devel oping a simple, accessible catalog of
exi sting geospatial data holdings by September
2000.

. As a routine busi ness practice, require
met adata in standard format for all new data
and post metadata to the Corps’ Clearinghouse
web site as required by ER 1110-1-8156.

. I mmedi ately reconstitute the REEGI S Wbork Group

established in 1990 with 2-3 members from each
District & Division, as the MVD Geospatial Data
and Systems Wrk Group to provide guidance on
common techni cal i ssues associ at ed wi t h
devel opment of the Enterprise Gl S.
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| . | NTRODUCTI ON

GEOSPATI AL | NFORMATI ON SYSTEMS PAT SUB- TEAM

The Regi onal Management Board (RMB) and Board of
Directors ( BOD) of the M ssissippi Val | ey
Di vision (MVD) established several process action
teams (PAT) to study ways and means to i mprove
the function, operation and efficiency of the MVD
corporation and business units.

The Automation’s Communi cati on Process Action
Team was est ablished to eval uate customer
requirements for seam ess, timely, and accurate
sharing of el ectronic information within and
facilitate sound techni cal and busi ness
procedures consistent with Corps policy. One
technical area selected for study by the A/ C PAT
was Geospatial Information Systems (GIS). A GIS
Sub- PAT representing several business areas and
wi t h broad Gl S experience was formed to
accomplish this task (Table 1).

The team s mandate was to recommend management
and policy changes to optimze the wuse of GIS
data and technology now and in the future. About
$25, 000, 000 are invested annually in MD for
geospatial data and the vast quantity of historic
data are worth much more. Clearly, more effective

utilization of this trove of information will
increase work efficiency, i mprove quality and
enhance customer service. The chal l enge 'S
getting the geospatial data needed for mission
accomplishment online, in a standard format, and
maki ng it readily available to engineers and

scientists throughout the organization.

The GI'S Sub-PAT was initially tasked to study
relational dat abase management systems, GIS to
the desktop, and metadata. But it quickly became

evi dent t hat broader GIS issues had to be
consi dered to properly addr essed identified
needs. Fi ndings and recommendati ons present ed



herein include broad recommendations to i mprove
present and future management and utilization of
GlS, as well as specific measures that can be
i mpl emented in the short term to increase GIS
benefits.

Table 1. GI'S Sub- PAT Members

NAME

St eve Cobb

DI STRI CT

MVD

ORGANI ZATI O
|

CEMVD- PM- R

Denni s Beer New Orl eans | CEMVN- ED- SE
Jay Ratcliff New Or |l eans | CEMVN- ED- SE
Ri ck Cain New Orl eans | CEMVN- 1 M- |
Ri chard M |1l er Vi cksburg CEMVK- RE- P
M ke Ricketts St. Louis CEMVS- CO- F
Phil Brown St. Louis CEMVS- CO- F
Kevin Anderson Rock Island | CEMVR- PM- M
John Kincaid Rock 1| sl and | CEMVR- ED- DM
Keith LeClaire St. Paul CEMVP- PPP- P
Dan W I cox St. Paul CEMVP- PPP- P

WHAT ARE GEOSPATI AL DATA AND | NFORMATI ON SYSTEMS?

Geospatial data are not new to the Army Corps of
Engi neers. Technically, geospati al dat a are
physical features with a position on the Earth’s
surface and the associated information about
these features. Pragmati cally, these data are
commonly <collected and are the foundation for
most pl anni ng, desi gn, construction, and
operational business processes. Hydr ographi c and



topographic surveys, aerial photography, and | and
use, real est at e, habi t at and jurisdictional
wet |l and maps are but a few commonpl ace examples
of geospati al dat a used everyday by Cor ps’
engi neers and scientist. Today most geospati al
data are collected and stored in digital format.

Geospati al I nformation systems (GlI'S) are
comprised of geospatial data in specific format
and the computer software and hardware required
to store, mani pul at e, conduct anal yses, and
produce products, l'i ke maps, from these data.
Typically, a GIS contains digital map data in
either ESRI's Arc/Info or Intergraph’s MGE for mat
t hat have been devel oped for a specific business
process or project. These data reside on a
server that is operated by ETS, PPM, or I M

Geospatial data have two components. One, the
graphical representation of the data as digita
lines (vectors), grids or 1images, and two, the
associ at ed attribute dat a. Attribute dat a
consist of information about a graphical feature
and are stored in a relational dat abase or
toget her wi th the graphics as an object.
Attri bute and graphical data are Ilinked, giving

the GI'S the power to conduct complex spatial and
mappi ng analyses and provide input for decision-

maki ng. For exampl e, an el evation contour
represented graphically as a line would have the
el evation, date and other information about the
contour in a |linked database record.

ROLE OF GEOSPATI AL DATA I N CORPS BUSI NESS PRACTI CES

Geospatial data are an integral part of Corps

busi ness processes. Hydr ographi c surveys, for
exampl e, are the Dbasis for structure design,
delineating aquati c habi t at s, moni toring
navi gation channel conditions and channel

response to engineering structures, determi ning
dredging | ocations, and quantities, and assessing
| ong-term trends I n river mor phol ogy. Aeri al
phot ography S used for project pl anni ng,



mappi ng, per mit eval uati ons, envi ronment al
studies, and in Plans and Specifications.

Think of a GIS as a series of intelligent digital
maps. GIS power is not simply displaying the
maps, but in the capability to conduct complex

spatial analyses to support making decision. GIS
maps may be overlain to determne the optimum
| ocation for a new road. Or spatial queries can
show all critical |evee sections that are within
150 feet of a riverbank that is not revetted.

MVD Districts & Division have a |long history of
usi ng Gl S. One exampl e 'S the Regi onal
Environment al and Engi neering Geospati al
| nformati on System (REEGIS), a comprehensive GIS
of the M ssissippi Ri ver established in 1990.
Extensive environmental and hydrographic GI' S data
have been assembled for the Upper M ssissipp

Ri ver Navigation Study and Long Term Resource
Monitoring Program And a GIS has been devel oped
for the Louisiana coastal zone, Orleans Parish,
the New Madrid Floodway, and many ot her projects.

Geospatial data are relied upon daily for mission
execution, especially system wi de studies. A good
example is the use of GIS to evaluate wetl ands
and habitat i mpacts of 128 |evee work items for
the M ssissippi Ri ver Levees suppl ement al ElI S.
Only with GIS could this complex project have
been completed in 18 months.

GIlS is an effective tool for planners, designers,
and managers in all MVD business areas. The
ability to di spl ay hydrographic data for a
navi gation channel may be just as important to a
seni or manager as to a technician, although for
different reasons. GIS, therefore, needs to be a

tool that is made available to all personnel in
the same manner as business applications 1|ike
email, word processing, CEFMS, and CADD drawi ngs.

GECSPATI AL DATA AND SYSTEMS REGULATI ONS

There are specific guidelines and requirements
for the development and management of geospati al
data and systems (GD&S) by the Corps of Engineers



(Appendi x A) . These are cont ai ned in the
followi ng Executive Order and USACE regul ations:

Executive Order 12906 (11 April 1994),
Coordi nating Geographic Data Acquisition and
Access: The Nati onal Spati al Dat a

| nfrastructure.

Engi neering Regulation ER 1110-1-8156 (1 August
1996), Policies, Guidance, and Requirements for
Geospatial Data and Systems.

Engi neering Circul ar EC 1130-2-206 (1 May
1996), Dissem nation of Electronic Geospati al
Data on Navi gation Projects.

The GD&S regul ations direct Districts/Division to
establish a Technical Comm ttee, responsible for
devel oping a GD&S | mplementation Plan, and an
Oversi ght Commi ttee responsi bl e for ensuring
overall compliance with the regulations and that
the I mplementation Plan is carried out. A Point
of Contact for GD&S must al so be designated.

The regul ations al so required t hat al | new
geospatial data must be documented with metadata
files that are posted to the Corps’ <centralized
Cl eari nghouse web site. Metadata are simply an
abstract of the <characteristics of a set of

geospatial data, e.g., the date, | ocation, scale,
and source of the data. The regulations further
direct that all geospatial data be shared with
the public and other agencies. In addition,
Commands are to enter into cost-shared data
devel opment projects, where feasible, in order to

reduce Federal expenditures for geospatial data,
and are to avoid duplication of data collection
efforts through coordination.

Finally, all Commanders are required to sign a
statement that 1is included in the annual Civil
Wbr ks budget submi ssion certifying that metadata
have been posted to the Corps’ Clearinghouse web
site and that other Clearinghouse sites have been
searched prior to acquiring new geospatial data.



| 1. GEOSPATI AL DATA AND SYSTEM NEEDS

The effective and efficient collection,
management , and utilization of GI'S must be
recognized as a MVD corporate goal. It will not
be possi bl e for MVD to be a wor | d cl ass
engi neering organi zation wi t hout automating
fundament al work tasks and business processes
with modern geospatial technol ogies. Just as
successf ul i mpl ementati on of CADD i ncreased
efficiency and production, more effective use of
Gl S wi | | | ead to a mor e productive and
competitive organization.

Why is this so? Because geospatial information
is an integral part of Corps most busi ness
practices from project pl anning to project
oper ati ons. Most <classic Corps products, e.g.,
topographic and hydrographi c maps, project
reports, and navigation charts, are devel oped

wholly or partly with GI'S. Most routine project
analyses involve geospatial data, from deciding
when and where to dredge the M ssissippi River to
evaluating impacts of alternatives on wetlands
for a feasibility study.

One major GIS need is getting existing geospati al
data in digital format. The thousands of historic
boring | ogs and associated geologic maps, for
instance, are typically available only in paper
format stored in file drawers. Digital ownership
maps of all Corps real estate holdings or not in
di gital format. These |linked to REM'S would
greatly benefit real estate tasks.

Maki ng Gl S readily avail abl e to personnel
t hroughout the organization is another major GIS
need. GI'S must be online and accessi ble engineers
and scientists to be effective. Presently,
geospati al data are contained in “stovepipe”
dat abases in a variety of formats, accessible to
only a few GI S experts.

There is a great need to make maximum use of
exi sting geospati al data hol dings. One maj or



drawback if that personnel simply do not know
what geospatial data exists. To exasperate the
problem there is no catalogue of geospatial data
hol dings for engineers and scientists to easily
determ ne what data are avail able, how to obtain
t he data, or the characteristics of the data.

Lack of sufficient software and, to a |esser
extent, hardware to effectively use existing GIS
i's anot her need. W t hout adequat e computer
resources, users cannot expeditiously view or
conduct spatial analyses with existing GIS.

There is a vast trove of historic geospatial data
in MVD that is truly priceless. Major parts of
these hol dings, particular historic hydrographic
surveys, are deteriorating or being lost. There
is a pressing need to archive this valuable data
in a GIS.

Training all level of GIS users on software and
the characteristics and |imtation of geospati al
data is essential to realizing the full benefits
of GI S. Currently, the level of understanding of
GIS is Iimted to expert “power users” and a few
scientists and engi neers.

Aut omati on of many standard functions and
busi ness practices that are intrinsically spati al
or rely heavily on GIS is another major need.
Many business areas could be automated with
geospatial technologies to increase efficiency,

enhance product gquality and i mprove customer
service. Some exampl es are Real Est at e,
Regul atory Functions, Geot echni cal Engi neering,

Emergency Operations, Survey and Mapping, Levee
and Drainage, and Environmental Analysis.

Given the vital role of GIS, it is not surprising
t hat annually in MVD about 25 million dollars are
spent to collect and manage geospati al dat a
(Table 2). In addition, sizeable capital outlays

have been made for Gl S comput er har dwar e,
software and training. Wilile GIS is obviously
utilized in MVD, instances where this technol ogy



is wused to its maximum potenti al to 1improve
performance and quality are few.

Considering the identified needs and problems, it
is evident that GIS is not the benefits of GIS
are not being realized in MVD. Clearly, the
organi zation 'S not effectively managing and
using this m ssion-critical technol ogy to

maxi m ze benefits of the large GI'S invest ment.

Table 1. MVD Annual Geospatial Data Costs

DI STRI CT ANNUAL COST

New Orl eans $8, 000, 000. 0O

Vi cksburg $5, 000, 000. 00
Memphi s $2,500, 000. 00
St. Louis $2,500, 000. 00

Rock I sl and $2, 000, 000. 00

St. Paul $2,500, 000. 00
MVD $350, 000. 00
Tot al $22,850, 000. 00




I'11. TECHNI CAL CONSI DERATI ONS

GENERAL
Several actions will be required in order for MVD
to realize the full benefits of the Gl S
invest ment and meet the GIS needs identified by
the Gl S Sub- PAT. These actions shoul d be
formul ated into a <comprehensive 1implementation
pl an that is institutionalized as a standard
busi ness practice. The pl an shoul d fulfill

present and future needs and be consistent with
Cor ps GD&S obj ects and regul ati ons and the
Nat i onal Spati al Data Infrastructure 1initiative
(Appendi x A).

A wide diversity of geospatial data types and
requi rements exist and most data can be used in

mul ti ple business areas and applications. Hence
the plan must be closely coordinated within the
organi zation and fully endorsed by all |evels of

District/Division management and approved by the
RMB/ BOD.

ENTERPRI SE GEOSPATI AL | NFORMATI ON SYSTEM

A well -designed enterprise geospatial information
system that is in a standard format, contains the
required compliment of geospatial data, and is
readily available to all wusers will be necessary
to realize the potential benefits of the spatial
data warehoused at each district. Such a system
woul d be analogous to CEFMS, PRI SM, SAACONS,
DCPDS, the water <control database, and simlar

corporate dat abases wi t hin the Cor ps. Al |
geospati al dat a woul d be ent ered into the
Enterprise Gl S and users t hroughout the

organi zation would extract data from it for
accomplishing tasks.

The Enterprise Gl S mus t be vi ewed as an
i nvest ment in the future of MVD. Long-term
benefits of an Enterprise GIS will come from the

application of GIS to improve routine business
practices. As occurred with the deployment of
information management tool s such as wor d



processors, el ectronic mail, and internet We b
services, and CADD, great benefits are and wil

continue to accrue from the application of GIS
t hat are above and beyond the mere replacement of

exi sting business practices. The short-term cost
of establishing an Enterprise GIS may appear
hi gh, but these will be offset through time by

the increasing benefits of the Enterprise GIS.

Dat abase Centralizati on

The Enterprise GIS would be centralized within
each District/Division. Data would be stored on
a single hardware system (server and associ ated
peri pheral devices) where feasible, as opposed to
several separate systems operated independently.
The exact configuration would depend on |ocal

district IM considerations such as net wor k
constraints and availability of admi ni strative
resources. Thi s configuration woul d require
consolidating GIS data now |ocated in various
organi zations. Whi | e there woul d be some
institutional opposition to centralization, the
benefits would far outweigh the drawbacks. These
include reduced system administration costs and
manpower, I mproved data quality control, and
faster and wi der accessibility to geospatial data

hol di ngs. Also, critical geospatial data could be
more efficiently shared among districts/division
of fices for system wi de studies, corporate
eval uations, and QC/ QA activities.

Generally, various branches or divisions would
have a working GIS that is a segment of the
centralized Enterprise GIS. Most new geospati a
dat a and applications required to compl ete
project work would be developed at this level.
When data are finalized, they would be posted to
the sharable portion of the Enterprise GIS.
Working GIS databases should be housed on the
central GI'S data server where practical with the
number of separate servers kept to mnimum Wth
this configuration, posting data to the sharable
Enterprise GI'S would be quite simple.

10



St andard For mat

The one ingredient essential for the success of
an enterprise GIS is standardization of graphic

and attribute data formats. W t hout a standard
data format, many benefits of an Enterprise GIS
cannot materialize. This becomes evident if one
consi ders the probl ems t hat woul d ari se i f

different business areas within a district used
different data formats for cost accounting data
instead of a standardi zed system, i.e., CEFMS.

I n MVD, geospatial standardization has not been
uni versal . The Regi onal Engi neering and
Environment al Geospati al | nformati on System
(REEGI S) database is the one notable example of
using a standard format for a comprehensive
geospati al database covering a |large project area
(M ssissippi and At chaf al aya Basi ns, Madr i d
Fl oodway/ St. Johns Bayou Basin. On the i mpounded
reaches of the Upper M ssissippi River, extensive

geospati al data have Dbeen developed by other
Feder al and State agencies, but are not in a
standard format. Efforts have been underway to

convert some of these data to REEGI S for mat.

The Corps of Engineers has elected to use the
Tri-Service Spati al Data Standards (TSSDS) as
stipulated in ER 1110-1-8156. These are being
devel oped by the CEWES-ITL under joint purview of
the Army, Navy, and Air Force. The TSSDS contains
data structures for a wide variety of geospatia
dat a, but traditionally was oriented towards
facilities management for mlitary bases. Wth
the exception of one mnor instance, TSSDS have
not been i mplemented within MVD

When MVD began devel opment of REEGIS in 1990, it
was necessary to construct a new data structure
to accommodate the needs of a <civil wor ks
navi gation and flood control project due to the
[imtation of the TSSDS in providing these data
structures.

In 1998, CEWES-ITL and MVD began incorporation of
the REEGIS schema into TSSDS. Thus, the REEGI S

11



Work Group was actually preparing to <convert
REEGI S dat abases into TSSDS format prior to the
Gl S Sub-PAT study. Wth the REEGI S features in
TSSDS Version 1.8, most needs of Corps navigation
and flood control projects will be met.

Standard data formats have numerous advantages.
St andardi zation is highly user-friendly, allowi ng
users to more easily become famliar with the
contents of a GIS and to develop applications.
Al so applications developed in one organization
or district can be readily adapted to others. QC
of data entry and development is significantly
i mproved by standard formats. In addition, time
and costs required for conversion of geospati al
dat a into a common format for specific
applications are elim nated.

There are some disadvantages to format standards
for geospati al dat a. Primary is the cost of
converting data to the new format. Also, changing
data formats that are famliar may be unpopul ar
and can affect short-term performance. Another
di sadvantage is using data in a different format
for another agency or vendor. |In this case, a
request for the addition of a new data type will
have to be made to the Tri-Services CADD/GIS
Center. It will require considerable time for
approval and I ncor poration of t hese change
requests into the standard. Also, data acquired
from other agencies or vendors may not be in
TSSDS format and will have to be converted.

Buil ding the Enterprise GI S

Buil ding an effective Enterprise GIS will involve
many considerations. These will include making
maxi mum use of existing investments in GI'S data
and systems, applying a sound general design, and

devel opment of a t horough, pragmati c
i mpl ementation plan. This effort will have to be
closely <coordinated within MVD. Fi nancing the
Enterprise GIS will require a combination of

project and Division-wi de resources.

12



Desi gn Consi derati ons

The enterprise GI'S must be designed properly to
realize the potenti al benefits. Desi gn
parameters include 1) data structure and format;
2) software; and 3) hardware.

Using the TSSDS for the enterprise GIS will
satisfy the data structure and format desi gn
consi deration.

| mpl ement ati on of ESRI’s ARC/ I NFO or Intergraph’s

MGE software for W ndowNT  wi || sati sfy the
requirements for a software platform Anot her
i mportant consideration will be the effective
depl oyment of GIS data viewers. The relationa

dat abase management software (RDMS) used to store
Gl S attribute data should also be standardi zed.

Har dware and networking configurations will be
i mportant consi derations. The Enterprise Gl S
should be centralized on one server/ mass storage
system Adequate workstations and PCs will have

to be available for users to effectively access
the GIS. Wth increased flow of GIS data across
the LAN, faster |ines and network hardware will
become a necessity.

Management procedures for the Enterprise GI' S wil

have to be devel oped. These shoul d I nclude
internal procedures and data permi ssions that
will allow each organization to post data to the
Enterprise GI'S and assure that it is sharable by
all wusers. Quality assurance protocols will have
to be put in place to assure that all new data

are in TSSDS format and are stored in the proper
structure and segment of the GIS.

The wultimate design goal for the Enterprise GIS
is to i mplement data warehousing technol ogy. This
advancement is very costly at this time, and the

software is not yet proven. Tests of one
vendor’'s software at MVD were only partially
successful. Additional tests are scheduled in

MVR. Nonetheless, as the Enterprise GIS evolves,
geospati al data in MGE, Arc/ I nfo, and other
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vendor formats will be stored in a common data
war ehouse using Open GIS technology. Various GIS

software and data viewers will be able to extract
the dat a, regardl ess of vendor format, and
i ntegrate it seaml essly for anal ysi s. When
war ehousi ng becomes feasible, vendor data formats
wi || become | ess rel evant. Currently, ESRI ' s

Spati al Data Engine and Oracle’s Spatial Dat a
Cartridge are the mos t advanced war ehousi ng
software for geospatial dat a.

Converting Existing Data

Al'l geospatial data within each organization wil
need to be converted to the TSSDS and input to
the Enterprise GIS. Procedures for converting
existing REEGIS MGE data into TSSDS are being
devel oped by WES-I1TL. Simlar techniques will
have to be developed, i f f easi bl e, for the
efficient conversion of Arc/Info data.

Converting existing data to TSSDS format will be
a moderate effort for both MGE and Arc/Info data.
Conversion should be done prior to moving data to

the centralized Enterprise GIS server. Some data
tables may require significant re-formatting and
some changes to the TSSDS will be required.

The conversion of MGE data can be accomplished at
a relatively low cost. This is because for MGE,
graphical data are stored in M crostation design
files while attribute data are stored separately
in a RDMS I|ike Oracle. Al so there are MGE
routines for re-formatting both graphical and
attri bute data. The major issue for MGE databases
will be compatibility with the REEGI S features in
TSSDS Version 1.8. Since many REEGIS schema
changes have been made to accommodate user needs
after it was input into TSSDS, this problem would
increase the costs of conversion.

Arc/ I nfo graphi cal and attri bute dat a are
typically contained in the same data structure or
object. Arc/Info can be configured to wuse a

separate RDMS, but most users rely the I nfo RDBMS
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that is included with the software at no extra
charge or wuse Arcview “shape files” which don’t
use a separate RDBMS. Conversion of these data to

the Enterprise Gl S wi || require t hat the
graphi cal and attribute dat a be separ at ed,
increasing conversion costs. The new arrangement
also will be a major change for Arc/Info users.

It is not possible now to estimate the costs and

time t hat wi || be required for converting
exi sting data to the Enterprise GIS. These needs
will be addressed in the I mplementation Plan for

each district.

Dat a_Gaps

Filling geospatial data gaps will be the most
costly and time- consum ng aspect of creating an
Enterprise GIS. Once this large initial effort is
compl eted, however, it will only be necessary to
i nput all new data into the Enterprise GIS at a
negligible cost. For some business areas, the
initial data entry phase will involve digitizing,
attributing, and processing significant amounts
of hi storic spati al dat a. For exampl e, to
aut omat e geotechni cal t asks wi t h Gl S, al
hi storic soil boring locations would have to be
digitized and the correspondi ng information
entered into relation database tables Ilinked to
t he graphic features.

The 1 mplementation Plan (described |ater) for the

Enterprise GIS will contain a detailed assessment
of the geospatial data gaps for all organizations
in the Districts/Division. Costs and schedul es
for devel opi ng the required dat a wi | | be
presented in the plan. Costs for converting
existing data to TSSDS will require analysis of

each pertinent data set.

Trai ni ng

Training on the new Enterprise GIS will be
necessary. I n-house GIS experts could conduct
training at negligible cost. Users need to be
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educated about the I|ocation, applicability, and
use of geospatial data. Training on GIS software
and basic analysis techniques 1is also needed.
Sever al training methods <can be used. These
include periodic short training sessions, Gl S
Users Groups, and intranet applications for
training, assistance with finding data, reporting
problems or needs, and posting information about
GI'S data and techniques. This latter technique
can be easily expanded to become a full MV D-
oriented process and sharing of information.

The Enterprise GI'S will also require advanced
users to be informed of changes in data formats,
the TSSDS standards, and any steps or changes to
processes that are affected by moving data to the
Enterprise GIS.

RELATI ONAL DATABASE MANAGEMENT SYSTEMS

Standardi zing the relational database management
system ( RDMS) used for GIS is required to
maxi m ze benefits of the Enterprise Gl S.
Presently, M crosoft SQL Server is used for the
GIS in MvD, MVK, and MVM and Oracle is employed

in the other MVD districts. Oracle is the Corps
standard RDMS and is used for all |egacy systems,
e.g., CEFMS, REM S, and RAMS. Using Oracle for
the Enterprise GI'S would enable interfacing with
these systems. In addition, the Oracle Spati al
Data Object (SDO) is one of the most advanced

geospati al data warehousing technol ogi es.

Oracle conversion costs will depend on the number
of GI'S users and har dwar e pl atforms. The
esti mated cost of additi onal concurrent user
licenses for converting all MVD GIS to Oracle is

$162, 500. 00 (Table 3).

Table 3. Oracle Implementation Costs

DI STRI CT NUMBER USERS LI CENSES TOTAL COST

ST. PAUL 25 $16, 250

ROCK | SLAND 50 $32, 500
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ST. LOUI S 25 $16, 250
MEMPHI S 50 $32, 500
VI CKSBURG 50 $32, 500
NEW ORL EANS 25 $16, 250
MVD 25 $16, 250
TOTAL 250 $162, 500

GEOSPATI AL | NFORMATI ON ON THE DESKTOP

At one time or another everyone has asked the

guestion “Where is.2” For i nstance, project
manager s ask guestions l'i ke “Wher e S the
floodwall that i mpacts my project?”, or, “Were
are all the pipelines |ocated which <cross the
river along the project’s 10 mle stretch?”
Currently, it may take days or weeks to answer

these “where is” questions, most probably using
paper maps generated from CADD or GIS. Since
answering geospatial questions is vital to Corps
busi ness processes, rapid access to geospati al
data for answers 1is critical. Since geospati al
information 1is a primary ingredient for most
Corps decisions, this information must be gotten
on the desktop of engineers and scientists as
gqui ckly and effectively as possible.

There are three main categories or tiers of
District/Division personnel t hat use or are
potenti al user of GIS. First are the general
users that only need access to basic project or
district maps and simlar general data. This is

| ar gest popul ati on of users. Ne x t are the
i ntermedi at e users, consi sting of manager s,
engi neers, and scientists that use geospati al
data and applications to accomplish routine work
t asks. The third and smallest tier of wusers is
the "power users", the GIS technical experts that

devel op and manage geospatial data and conduct
compl ex spatial analyses.
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The power, efficiency, and speed of geospati al
informati on access through Wb technology has
only begun to be realized and appreciated.
Geospatial data can be made readily accessible to
all three tiers of wusers for basic purposes at
mi ni mal costs and at an ever-increasing speed via
the | nternet. We b technol ogy, t herefore, i's
quickly becomng the most effective means to
serve geospatial information to the desktop. Wb
technol ogy can be implemented as the broadest and
most far-reaching medium for accessing geospati al
data. Both public and in-house personnel can have
i mmedi ate access to geospati al data using web
browsers and free plug-ins. Web browsers can
function as the reading tool for everyone.

Geospati al data viewer software and custom zed
web applications are needed for the second tier
of GI'S users. Geospatial viewers such as ARC/ Vi ew
and GeoMedia are robust tools for accessing and

conducting basic spatial anal yses and mapping
tasks. These “viewers” provide a simply a more
effective stream ined view of geospati al dat a
than the mainstream GIS tools. They are more
power ful than the normal Wb browser tools, but
do not have full spatial query capabilities. Wb
applications, including GeoWwb Map and Active
Server Page (ASP) scripts can provide i mmediate
access to the Enterprise GIS. Toget her ASP and
web browser technology can provide reading and
viewing of geospatial data as well as Ilimted
update capabilities.

The third tier of "power wusers" requires full-
scale GIS technology to accomplish their work.
These users develop geospatial data, manage the
Enterprise GI'S and conduct sophisticated spati al
anal yses and map production worKk.

The | arge amount of geospatial data acquired is
captured by different organizations within the
Districts/ Division. Thus, Real Estate Division
captures and maintains ownership and tracts maps,
township and range maps, and Corps easements and
ROW maps. Operations Division has dredging dat a,
hydrographic surveys, permts maps, and wetl and
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maps. Engineering Division collects and mai ntains
river stage data, and maps of floodwalls, |evees,
di kes, and revetments. Pl anni ng, Projects, and
Programs Management Di vi si on and Engi neering

Division may maintain |and cover maps for a
specific project. Of course there is always
overlap and redundancy among these data sets. It
is easy to see, t herefore, how wusers in one
organi zation may unawar e of geospati al dat a

existing or scheduled to be acquired by others.

To use the Enterprise GIS, individuals throughout
t he organization must be able to easily determ ne
what data are available, how to access and use

it and the data <characteristics. A question
constantly asked by all Corps personnel is “Do we
have that data and, if so, where is it?” Many
Districts have begun to use Wb technology to
fulfill this need. The methods vary from simple
data lists, | ook up tables, to sophisticated

graphics interfaces (refer to Metadata Section).

ER 1110-1-8156 and EC 1130-2-206 mandate the
Corps to provide public access to geospati al

dat a. Districts have begun to follow these
mandates by seizing and i mplementing the powerfu

and effective capabilities of I nt ernet
technol ogy. Many ot her Feder al agenci es and
numerous public and private organizations need
and use Corp of Engineers’ geospatial information
as a fundamental component in performng their
own mi Ssi ons. The Cor ps, in turn, needs
geospatial data collected by other agencies, both
public and private. By working together we can
meet each ot hers geospati al dat a needs
cooperatively, economi cal ly, and effectively.

Use of the Internet/Intranet technology can be a
maj or factor in this effort.
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METADATA

Overvi ew

Met adata is documentation for geospati al dat a
files and is very valuable to the Enterprise GIS.
Too often knowl edge about the “where and how” of
a data set is only in the memory of a particular
person or avail abl e as hand-written not es.
Knowl edge about the devel opment and usability of
data too often disappears when a key person
| eaves the organization. A catal og of Gl S
met adata as well as FDGC-compliant metadata files
can significantly increase the long-term benefits
of the GIS investment.

Met adata recommendati ons are geared toward the

meeting of internal needs first, enhancing the
fulfillment of formal metadata requirements.

Requi rement s

District/Division Needs

The i mmedi ate need for metadata is a simple and

easy-to-use <catalog of all existing geospati al
data hol dings. At a mnimum, met adata files
should contain the data type and source, creator

coordi nate system, map projection, mappi ng
accuracy, file format, | ocation, and mapping
scal e. The cat al og shoul d facilitate the
determ nation of what data are avail able and the
data characteristics. Procedures are needed to

routinely enter metdata into the catalog, but in
a form that can be modified into FGDC-compli ant
format.

The metadata catalog could <consist of simple
met adata form implemented as either a MS Wrd
document templ at e, MS Excel spreadsheet, MS
Access database, or as an intranet web form Data
entry on the form could be automated with a
Vi sual Basic interface.
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The goal of these strategies is again to simplify
the process of devel oping metadata, documentation
about of geospatial data holdings, while at the
same time encour agi ng the devel opment of
met adat a.

Mandat ory Requi renents

Devel opment of FGDC- compl i ant met adat a and
posting these to the USACE Cl earinghouse web site
are required for all geospatial data by ER 1110-
1-8156. The GD&S POC ensures metadata are in the
required format and provi ded to the
Cl eari nghouse.

A significant “hurdl e” for devel opi ng FDGC-
compl i ant met adat a, is the complexity of the
cont ent standards. Mandat ory metadata elements
are limted to a data abstract (thematic and
geographic keywor ds and aut hor) . Optiona
el ement s include dat a accuracy, coordi nate
system, met hods of data encoding, and several
data attributes. In many respects, the optional

el ements are the most pertinent and valuable to
users. Mandatory elements can be documented in
under an hour. Full documentation for a data
set, however, can take several hours to complete.

The Cor ps has sof t ware (Cor psMet 95) for
devel opment of FGDC- compl i ant met adat a.
Consi derable practice and training is necessary
to expediently produce compl ete usable metadata.

Met adata files for collections of geospati al

dat a, e.g., hydrographic surveys of the
M ssissi ppi River, IS anot her option. Thi s
approach could decrease the amount of effort
required to develop metdata. The Clearinghouse

web site already has metadata collections for
MVD: Navi gation Charts/Hydrography; Topographic;

Geodetic Control; Aeri al Phot ogr aphs; Di gital
| magery; Habi t at ; Hydraulics and Hydr ol ogy;
Coast al ; Geot echni cal / Geol ogy; Cadastral ; and
Regul atory Data. If these are kept updated, much

of the metadata work has been done.
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GD&S Technical and Oversight Comm ttees and Poi nt
of Contact

The GD&S Technical Comm ttees in each District
should have as a specific agenda item for each
meeting a review of all GD&S related activities
in the District, including announcing all data
collection efforts wunderway or planned. The
Technical Commi ttee, therefore, can be the first
step for coordination of all 1internal District
data collection efforts. The type and |evel of
required GIS training should also be determ ned
by the Technical Committee.

The District’s GD&S POC needs to be kept apprised

of all geospatial data collection efforts in the
District. Thi s District POC can I n turn,
possi bly wi th mont hly or bi mont hly

teleconferences, relay information to other GD&S
POCs in MD and allow for the possibility of
cross-District dat a coordi nation wi thin the
M ssissippi Valley.

The District GD&S POC should be given the
responsibilities for coordinating geospatial data
devel opment with other Federal, State, and | oca

agenci es. The GD&S POC should advise project
mangers on partnering opportunities for GIS data
devel opment .
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| V. | MPLEMENTATI ON

GD&S REGULATI ONS

The recommendati ons present ed herein can be
readily and effectively implemented within the
framework for managing GI'S outlined in the GD&S

regul ations (mai nly ER 1110-1-8856). No new
management measures or business processes would
need to be developed. By incorporating the

measures specified in the GD&S regulations as a
standard business practice throughout MVD, the
goals and recommendati ons contained herein can be
effectively put into practice.

| MPLEMENTATI ON PLAN

A plan for I mpl ementing the recommendati ons
contained herein should be prepared for each MvD
District/Division. This plan should contain the

followi ng informati on:

1) Det ai |l ed design of the enterprise GIS;

2) Procedures for the systematic processing of
data into the enterprise GIS from organi zations
t hroughout the district/division,;

3) Procedures for system and data management of
the enterprise GIS;

4) Specific geospatial data gaps by organization
or business;

5) A schedule, <cost, general scope of work, and
priority for filling identified data gaps;

6) Specific custom applications required for
automating individual tasks and production of
products involving geospatial data;

7) Proposed har dwar e configuration for the
Enterprise GIS;

8) Cost of required software and hardware for
i mpl ementing the centralized Enterprise GIS

23



9) Specific plans, software requirements and costs
for distributing data from the Enterprise GIS
to the desktop throughout the organizati on.

10) Procedures for the systematic devel opment and

utilization of geospatial metadata;
11) Geospati al technol ogy training requirements
and costs
The GD&S Techni cal Commi ttee of each
District/Division shoul d prepare the
| mpl ement ation Pl an. Thi s process shoul d be
closely coordinated with all geospati al dat a
users throughout the organization. The plan
should contain measures and procedures that are
tailored to specifically identified <corporate
needs, not generalizations. Schedul es, costs,
and priorities should be an integral part of the
pl an. The membership of the Technical Commttee
should be comprised of individuals famliar with
geospati al data technologies from all busi ness
areas t hat have geospati al dat a needs. The
Commi ttee should also work closely with users to
identify institutional, technical , and funding
problems that are hindering or preventing the use
of geospati al technol ogi es wi t hin the

organi zation.
ROLE OF GD&S COMMI TTES

The GD&S Technical Commttees in each District
should have as a specific agenda item for each
meeting a review of all GD&S related activities
in the District, including announcing all data
collection efforts wunderway or planned. The
Technical Commi ttee, therefore, can be the first
step for coordination of all 1internal District
data collection efforts. The Technical Committee
woul d be responsible for assuring that everyone
is aware of ongoing and planned data collection
wor K. Web applications are the Dbest way to
accomplish this goal

The GD&S Oversight Commttee, made up of senior
managers, should be responsible for monitoring
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the progress and work of the Technical Committee

and i nsure t hat the | mpl ement ati on Pl an 'S
devel oped and i mpl ement ed on schedul e. I n
addi ti on, the Oversi ght Commi ttee I n each

district should be directly accountable to the
Regi onal Management Board/ Board of Directors for
executing the measures recommended in
| mpl ement ati on Pl ans. Since geospatial data are
vi ewed as a significant corporate resource
emphasi s shoul d be pl aced on successfu
management and utilization of this resource from
top management .

The District GD&S POC should coordinate District

GIS work with other Federal, State, and |ocal
agenci es, and woul d represent the Cor ps at
regional - or state-1level Gl S meeti ngs and
wor kshops. The POC would also serve as an advisor
on the use, applicability, and devel opment of GIS

data to project delivery teams and ot hers.

Users and devel opers of geospatial data must be
informed as to the |location, applicability, and
characteristics of geospati al dat a hol di ng.
Obvi ously the more active GIS users should be
educated as to the wuse of the Clearinghouse
servers provided by the Federal agencies. Again
the GD&S Technical Committee and its members can
serve as a focal point for this activity. The
District GD&S I mplementation Plan can further
prescri be specific standard operating procedures
to ensure the use of the Clearinghouse nodes. A
“GlS Users Group” could also be established to
bring t oget her the mor e frequent users of
geospatial data for exchanging ideas, devel oping
“standard” procedures or techniques for analyses
and mappi ng and devel opi ng ways to mor e
effectively use Gl S.
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V. RECOMVENDATI ONS

In order to more efficiently and effectively
manage and wutilize the MVD investment of over
$25, 000,00 annually in geospati al data and to
automate routine business practices wusing GIS,
the GI'S sub-PAT recommends the followi ng actions:

ENTERPRI SE G S

1. Establish in each MVD District/Division a
centralized Enterprise Geospati al I nformati on
System (GlI'S) in Tri-Services Spati al Dat a
St andard ( TSSDS) f or mat wi t h Or acl e as the
rel ational database software.

The Enterprise GI'S would be the backbone of the

geospati al dat a automati on initiative.
Devel opment of the Enterprise GIS would begin
foll owi ng approval by the RMB/ BOD of
| mpl ement ati on Pl ans prepared by the Gl S

Techni cal Committees in each District/Division.
Detailed requirements of each organization will
have to be identified and costs and schedul es

prepared. Exi sting dat a hol di ngs woul d be
converted to TSSDS format and data gaps would be
filled to popul ate the Enterprise Gl S
District/Division-wide coverage for many basic
types of geospati al dat a, e.g., for roads,
streets and street names, rivers and streams,
building structures, and political boundari es,

and even Corps structures such as |locks and dams,
are commercially available (see www. mapquest.com
and www. zi p2.com) or are free.

G S TO THE DESKTOP

2. Implement in each MVD District & Division a
multi-tiered approach to deploying geospati al
data on the desktop of users throughout the

organi zation. I mmediately increase the benefits
of exi sting geospati al dat a hol di ngs and
technol ogy by depl oyi ng free and | ow- cost
geospati al dat a Vi ewer sof t ware (Geomedi a,

ArcView) on the desktop by September 2000 at an
esti mat ed cost of $25, 000 to $35, 000 per
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district. For distribution of geospatial data to

the mass of wusers in the organization, Internet
web applications should be devel oped or acquired
as soon as possible. Lastly, for the GIS “power
users”, t hose responsi bl e for creating,
processing, and managing the data and conducting
sophi sticated spati al anal yses and mappi ng
functions, full-scale Gl S sof t war e such as

| ntergraph’s MGE and ERSI’s Arc/Info should be
made avail able on the desktop.

Purchase an MVD- wi de i cense agreement for
software that interactively creates digital maps
on the Internet. Specific existing examples can

be found at the US Census Bureau web site:
WWW. CEeENnsus. gov.

Use the Internet/Intranet to the fullest extent

possi ble for geospatial data access. Wher ever
feasi bl e, I mpl ement web server technology and
tools such as Active Server Pages, Java scripts,
Java appl et s, and Vi sual Basi c scripts and

programs. Require each District to be cognizant
of security issues pertinent to each data | ayer
with either Internet and/or Intranet access.

3. Provide training on geospatial data software,
dat a characteristics and applications, and
quality contr ol i ssues to maj or users of
geospatial data in the Districts & Division.

M ni mum requirements should include training on
geospatial data viewers and web technol ogies and
the NGDC data sources. Specific individuals from
each organization (Engineering, Operations, Real
Estate, etc.) should be identified for training.
| ndi vi dual s serving on the GD&S Techni cal

comm ttees shoul d form the initial i st of
personnel . Ot her requirements should include
training on the specific geospatial data viewers
t hat are implemented. The GD&S | mplementation
Pl an would contain training goals, schedules and
costs. Quality control issues in the use of
geospati al i nformati on must also be addressed.
Trai ning on fundament al topics such as map
scal es, nati onal map accuracy standards, and
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specific Corps of Engi neer mappi ng standards
should be required by degree as appropriate to
t he geospatial data user.

METADATA

4. The MVD Districts/Division should provide time
and funds to GD&S Points of Contact for training
on preparing metadata files using CorpsMet95 or
simlar tools, maintain metadata documents, and
participate in Di vi sion and District GD&S
coordi nation meetings.

Unl ess GD&S responsibilities are given priority,
and a means provided to pay for that time, they
will otherwise be relegated to a “when | get

time” category and not get done.

5. The MVD Districts & Division should devel op
internal procedures for developing metadata and
include them in the GIS |Implementation Plan.
These should include:

Devel opment of a simple and easy to use catal og

of metadata (utilizing Wrd, Excel, or Access)
for geospatial data holdings and simple metadata
document ati on tool s. St andard formats and
met adata tools should be devel oped, if possible.

Devel opment of standard “boil erpl ate”
specifications for met adat a devel opment and
subm ssion to be wused in all geospati al dat a

contracts.

Devel opment procedures for the movement of
met adata files from the creating office to the
GD&S POC for posting to the Clearinghouse Wb
Site and entering into the metadata catal og.
Maxi mum use of the Intranet should be made for
met adata sharing within MvD. 13.

| MPLEMENTATI ON

6. To i mplement recommendati ons 1-7, t he GD&S
Techni cal Commi ttee and the GD&S Oversi ght
Comm ttee should be established in each District
& Division not | at er than 1 July 1999 and
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function routinely as a standard business process
i n MVD.

The Technical Comm ttee should meet regul arly
(mont hly) and coordi nate al | geospati al
devel opment efforts within the organization with
approval by the Oversight Committee.

7. A detailed GD&S | mplementation Plan for each
District/Division should be developed by the
Techni cal Commi ttee wunder the auspices of the
Oversi ght Commi ttee not | ater than March 31,
2000.

The plan should identify specific geospatial data
needs for each el ement within the
District/Division and include cost estimates and
schedul es for buil di ng the enterprise Gl S,
converting existing data, and developing digital
data to fill data gaps and applications needs. |f
a GD&S | mpl ementation Plan has been devel oped, it
should be revised to reflect these requirements.
The I mpl ementation Plans would be approved by the
RMB/ BOD prior to initiation development of the
Enterprise GIS.

8. The GD&S Oversi ght Committee I n each
district/division of fice wi || be directly
accountable to the MVD RMB/BOD for executing the
GD&S | mpl ementation Plan. Execution of the Plan
should be made a CMR i ndicator.

9. Re-constitute the existing REEGIS Wrk Group
into a Geospatial Data and Systems Wrk Group to
provi de techni cal oversi ght and advi ce on
devel opment of the Enterprise GIS.

The REEGI S Work Group has been operational since
1990 and consists of 2-3 member from each MVD
District and the Division. The main tasks of the

Geospati al Data Wrk Group would be solving
technical i1issues regarding conversion of existing
data to the TSSDS format, implementing Oracle,
and design of the Enterprise Gl S.
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APPENDI X A: GEOSPATI AL DATA AND SYSTEMS
REGULATI ONS

EXECUTI VE ORDER EO 12906

Thi s executive order cont ai ns the foll owi ng

directives that are applicable to all Feder al

agenci es, including the Corps of Engineers:

1. Establish the Feder al Geographic Dat a
Comm ttee, with representatives appointed from
al | Feder al agenci es (including USACE) to
devel op the specific standards regarding
geospati al data creation, document ati on, and
distribution standards. This commttee is in
pl ace, compl ete with wor ki ng groups and

standards groups.

2. Create a “Cl earinghouse Node” , a central
| nt er net We b server for housi ng and
di stributing met adat a (document ati on about
geospati al data holdings) to the Public and
ot her Agenci es. The USACE Clearinghouse node
is http://corpsgeol.usace.army.ml/, |ocated at

CRREL, which is part of the network of Agency
Cl eari nghouses.

3. Document their geospati al dat a hol di ngs
foll owi ng the met adat a document cont ent
standards as specified by the FGDC. Current
standard is CSDGM Version 2 — 1998.

4. Adopt a pl an of procedures for maki ng
geospatial data available to the public, using
Cl eari nghouse nodes and ot her mechani sms.
USACE al ready has procedures to i nstall
met adat a and geospati al dat a onto their

Cl eari nghouse node.

5. Adopt i nternal procedures to ensure t hat
agencies access the Geospati al Cl earinghouse
before it expends Federal funds to collect or

produce new geospati al dat a, to determ ne
whet her the information has al ready been
collected by others, and whether cooperative
efforts to obtain data are possible. ER 1110-
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1-8156 provides specific USACE guidance for
this requirement.

ENGI NEERI NG REGULATI ON ER 1110-1-8156

The USACE developed this ER to implement the
requirements of EO 12906. The basic requirements
of this ER for all Commands are:

1. Directs all USACE Commanders, starting with the
FYo97 Civil Wrks budget cycle, to certify that
their Command has accessed the Clearinghouse,
contributed met adat a to the Cl earinghouse,
determ ned via the Clearinghouse that needed
geospati al data are not available from an
exi sting source, that possible data collections
partnershi ps have been explored (para. 7.d).

2.Directs that USACE Commands will establish and
mai ntain two commttees, (1) a GD&S Technica
Comm ttee to meet at |east quarterly and be

comprised of persons responsible for geospati al
data management, for the function of addressing
the technical aspects of compliance with this
regul ation as well as for coordination; and (2)
a GD&S Oversight Commttee to meet at | east
twice annually and be comprised of chiefs of
any division or office within the Command that

has an interest in geospatial data, for the
function of addressing |local funding and policy
i ssues rel at ed to compl i ance wi t h this

regul ation (para. 7.e).

3.Directs each Command (districts, | abs) to
appoint a GD&S Point of Contact to act as a
| iai son between the command and HQUSACE, and be
responsi bl e for di ssemi nati ng i nformation
rel at ed to GD&S t hrough their Command’ s
geospatial data community. The POC will be a
member of the Techni cal Committee and an
advisor to the Policy Committee. The POC will
review and oversee the distribution metadata to
t he USACE cl earinghouse (para. 7.d).

4. Directs the Technical Commttee at each Command

to develop a GD&S | mplementation Plan that
addresses the technical aspects of how the
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requirements will be met, that this plan will
be reviewed annually, and updated as necessary
(not to exceed every three (3) years) to
reflect changes. The | mplementation Plan wil
be approved and i mplemented through direction
of the Oversight Commttee (para. 7.¢e)

5. Directs each Command to mai nt ai n five
responsibilities related to geospatial data and
the Clearinghouse, which are overseen by the
GD&S POC and comm ttees, as well as certified
annually by the commander through the budget
certification. These specific responsibilities
are:

6. Document new geospati al data wusing the FGDC
Cont ent St andar d for Di gital Geospati al
Met adat a. This applies to all data produced or
collected since Januaryl1l995 (para. 7.9(1)).

7. Document existing geospatial data to the extent
practicable. The USACE Cl earinghouse has
handl ed much of this in a general sense through
the development of “collection” metadata that
address the major themes of geospatial data
hi storically <collected by the Corps (par a.

7.9(2)).

8. Submi t met adata to the Clearinghouse (para.
7.9.(3)).

9. Utilize the Cl eari nghouse. Prior to the
collection or production of new geospati al
data, Commands will access the Clearinghouse to
determi ne whet her the dat a or a usabl e
substitute has already been collect, and if so
to t hen utilize the pre-existing dat a
(para. 7.9(4)).

10. Provide public access to geospati al dat a.

Commands are to develop internal procedures to
ensure that their geospatial data is avail able
to the public upon request (para. 7.9(5)).

11. Directs each Command to execut e the
requi rements  of EO 12906 within their own
budget s, as OMB will provide no additional
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funds. Beginning in FY97, project engineers

shoul d i ncorpor ate any substanti al costs
associ ated with compliance into the mapping and
dat abase portions of civil wor ks project

budgets (para. 8).

ENGI NEERI NG CI RCULAR EC 1130-2-206

This EC contains specific directives applicable

to

all USACE Commands regarding geospatial for

navi gation projects. The main requirements are
as follows:

1

That all digital mapping, charting, and rel ated
GI'S data be made available to the public and
private wusers through the USACE node on the
Nati onal Geospatial Data Clearinghouse (para.
5.a)

. That no user access fees be charged for any

geospati al dat a downl oaded from the USACE
Cl eari nghouse or any other I nternet servers
mai nt ai ned by the Corps (para. 5.b).

. That digital data contained in current inland

wat er way charts S pl aced on the USACE
Cl eari nghouse node for public use (para. 5.c).

. That metadata describing the content and for mat

of geospatial data must be placed on the server
along with the geographic data file(s) (para.
5.e).

. That USACE Commands shoul d not devel op

el ectronic charting systems (ECS), and that
instead private vendors are encouraged to use
USACE geospatial data to prepare these charts.
USACE data will be provided free of charge via
t he USACE node (para 5.f).

. That <current hard copy map or chart products

shall continue to be published and di ssemi nated
in accordance with Chapter 2 of ER 1130-2-520,
Aids to Navigation, Navi gati on Charts, and

Rel ated Data (Draft) (para. 5.49).
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7. That Tri-Service CADD/ GIS Technology Center

Standards will be followed for geospatial data
covered in this Circul ar. The Tri-Service GIS
Spatial Data Standard (TSSDS) in particular is
applicable to this requirement, and will apply,
upon compl etion of the standard, to the
generation of maps, charts, CADD, Gl S, and
ot her digital data provided to the general

public as applicable by this Circular (para.
5. h).

SUPPORTI NG DOCUMENTS AND OTHER REQUI REMENTS.

The foll owi ng document s provi de specific
techni ques, met hodol ogi es, strategies, and
gui dance for compliance wi th the above

requirements and for the use and application of
GD&S:

1. Engi neer Manual EM 1110-1-2909 (1 August 1996),
Geospati al Data and Systens.

2. FIPS 173, Spati al Data Transfer St andar ds,
1992.

3. Gui delines for | mpl ementing the Nati onal
Geospati al Data Clearinghouse (8 June 1994),
Federal Geographic Data Committee.

4. FGDC- STD-001-1998, Cont ent St andar ds for
Digital Geospatial Metadata (CSDGM Version 2 -
1998)

5. FGDC, Content Standards for Digital Geospati al
Met adat a Wor kbook, Wor kbook Version 1.0
(Describes the June 8, 1994 version of the
met adata standard)

6. Tri -Service CADD/ GIS Technology Center, Tri -
Service Spatial Data Standards (TSSDS), version
1.75 (current version, released January 1999;
version 1.8 in beta).

7. CorpsMet 95, a M crosoft W ndows NT/95/98-based
computer program that can be used to edit and
create the metadata documents in a format
compatible with the designated FGDC Content
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St andar ds. Current version of Cor psMet 95
adheres to Version 1 of the CSDGM, adopted June
8, 1994.
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